Regenerative effects of moxibustion on skeletal muscle in collagen-induced arthritic mice.
In this study, we demonstrate that the direct application of moxibustion significantly enhances muscle regeneration in mice with collagen-induced arthritis (CIA). Twelve Dilute Brown Non-Agouti (DBA)/1 J male mice were randomly divided into the following groups: intact control (n=4), CIA (n=4), and CIA with moxibustion treatment (CIA+moxi, n=4). Mice in the CIA and CIA+moxi groups were immunized twice via intradermal injections of bovine type II collagen (C II) at 3-week intervals. After the second injection, moxibustion was applied to the mouse equivalent of the BL24 and ST36 acupoints with a moxa cone five times/day, every other day (except Sundays), for 3 weeks (a total of 9 treatments were administered). Phospho-Erk1/2, myostatin, TFG-B1, and IGF-1 were analyzed using ELISA. Protein levels in skeletal muscle tissues of the hind limb were analyzed by Western blotting and immunofluorescent staining. Treatment with direct moxibustion led to a marked improvement in CIA and atrophy of individual muscle fibers. Collagen protein signaling in the muscle of the CIA group was stronger than the control and CIA+moxi groups. Myostatin protein expression, as determined by Western blotting and immunofluorescent staining, were stronger in the CIA group compared with the control and CIA+moxi groups. Immunofluorescent staining confirmed that the CIA group had the strongest TGF-B1 protein signals among the three groups. However, in serum analysis the intact control group showed the strongest TGF-B1 protein signaling. RT-PCR analysis of the muscle tissues of the CIA+moxi group showed significant IGF-1 mRNA expression, and the most intense phospho-Erk1/2 protein signaling was detected in the muscle tissues of the CIA group via Western blotting and immunofluorescent staining. These results confirm that the direct administration of moxibustion at Shenshu (BL 23) and Zusanli (ST 36) influences muscle regeneration in the CIA mouse model. Our results suggest that the establishment of the moxibustion mechanism will encourage the clinical application of moxi.